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Abstract of JP9200633 

PROBLEM TO BE SOLVED: To allow an 
output circuit to cope quickly with a succeeding 
operation without interrupting an external 
power supply by providing an amplifier stage 
having at least a constant current source and a 
control means controlling a current flow to the 
constant current source of an amplifier stage. 
SOLUTION: A power supply line Lp(power 
supply voltage Vdd) and a ground line Lg are 
connected to a pulse generating circuit 2, an 
image sensor 3 and an output circuit 4 in a 
video device 1 . The circuit 2 generates and 
outputs a drive pulse group to decide the 
operation timing of the circuit 4 and a transfer 
pulse group to drive the image sensor 3 based 
on a reference clock Pc received externally via 
a coupling capacitor C. The circuit 4 has an 
amplifier circuit amplifying a voltage signal Vi 
from a charge-electric signal conversion 
section in the image sensor 3 at a prescribed 
gain. The signal Vin is extracted as a video 
signal S from an output terminal &phiv out 
through the amplifier circuit of the circuit 4. 
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yft^ffl^Sr^ix^afft^^x ( i o izMMLtzm 
mmmm (jar, mt^stco»KBtc«i>a^7 ; v^x 

[0049] i^OtimxAW X 1 (4. 01 ^Tfrf i 3 

>r ^ -y* i^- 3 k . ata 0S&4 k 3&*ra-*SLhfc»j« 

§^.T«B5<;$iil>t^-C-$)§o ZcvmMrfJUXUzte 
^T«, ±IB^VP-X^HIiK2. >f ^-^'-b>"*f3&V 
fti^0SS4tc^tLTfl:i!i9-f 7Lp (UlEVdd) 
kJfftfc^^ >Lg (StfimfiVs s ) *JSIS 
[00 50] ^K*$fc£HM»2ti, JWU^^Wr^^-lr^t 
^^Ct^LTA*S*Ut:aB|S^oy^Pct=»^v^T 
>f ^ - y-fe 3 ^IE«J? & fcftcolKM^ ^^S^ffi 
*0iE-&4t7)ttff^^ 5 y^*ft£§*4fcA0>KI&/'W' 

[00 5 1 ] -f^-v-feyif3(±. H2(cSrfJ:3fc:, 
AS*3l«fci6tfc*«TO(C3EreBBW-45KK»l 1* J 

ion, Wifo££ffl%ttfz3%Ml ltWLT^fi 
k^iXTtSttlKMl-^x^ 1 2* s ^a*. fi=*|ft|CiB^J 

[00 52] ±E>f 1 3 tBfSf L, **o 

&&fr7mWXm'i!X9 1 2^*fLTftilk§^yj< 
TKiS^^'X^ 1 4^1*MISSiiTV^„ 

[00 53] -f- LT. ^^-^'gBl 3fc* J MSSl'5''** 
^14^tC{±. -f ^-s/gEl 3(Cfctt§SEfejlI^^'X 
^ 1 2«ft^5tClKjM$tL?tm^«ffi^7i<T«K3li^> ; X 

^ 1 4l l zm.M-ti>fz^>c02^>cr>mM-A<^ L ^MU^X^ 
VH l&y'VH2^l*cOSa:«iMlx^X^ 1 2tcWL 
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2^comW.-^^MU'J^VH lftWH2di, 

vh l vh 2^M§^ i a C^-^tfc •) , £ 
iX^Kil^X <^VH1M'^VH2 cr>mk\,Z X -> T . 
aMo^tl^X:? 1 236>6<Ofi-f«Jf36** 3 MBSW'^ 
* 14 £IB3i3*L4 dfcfcfc*. 
[00 54] ±ia*TteaI^^^ 1 4 COS**® 

M^.tf7n- t-4 ■ if 4 y a.— *Jb y&twtyo 

— r 4 vr ■ y- hm^ms^tih%m-wm^m 
m 1 6 1 . £<o«w-«stm^a)i» 1 6 tT«EEm# 
v i ^co^^fr^fiytf^fi^-m^ £ , u-fe -/ 

W VfRI*Dtc««i5>f yLp*atTW«EEVd 
[00 5 5] mt>m%4i&. ±f2-f ^-^-fey^3fc*J 

tt&«f-*«m-9*EfMlll 63&^cottffii-9-v i £0f 
4. 

[0 0 5 6] LT« >Wo**£IS»2!&»6aJ:fjS;fl.6 

aaj£^°/i'X0vi~^v4 3&H^--> ? -fe>'i?-3co-f 

^-j^*13fc:ttlfrSfLSii:fcJ:0, -M->*tfl3 

S&BftftaffifcM^'x? l 2i:»otlM (*T 
KjH1^> ; X^14M) fclBM^ftifcfc&ft. 
[0 0 5 7] -f^-^gPl 3(Cfc^T«±. 

1 1 iz^mzizx^m^nffizmmmwmztsu 

X. mMMMVJ^? 1 2CMiflU 
TflHWBIBtciJ^T lff-^tit^cTIBS^^^ 1 4fJ| 

»a t » -o tzw%mm\t „ 2 ^coaie - u ^'x 

^VH lRlFVH2*MX7k i mmi/iSX? 1 4{C|e3M 

saft. 

[0058] ijc^TjWiiHfcfev^ , m-mm^ : J 

izi.%, A<.^mmm^m * tzwanmb ft 2 &<o*.¥ 
m,w vi>x <t>m ~blx$ <t>n2 u vux^mn 2 m 
D^tLh) ^muizx^x. s%mt&M&attmi 5 

«Mft^-^gPl 6C*s\rvr*EEfi#v i 

T , tB*IIIS&4fcfc{tl»lii|ilHlBSSrabT'!-^ttl*ffi^ 

0 o u t i OJSfifl^ s t LTJR *) tiiS *ift £ ^ 

ft, 

[ 0 0 5 9 ] jwc, ^atcojKiiifcasaHR-r^^^ x 1 



[00 60] £<50Eii7J[II8&4Ji. 03t^J;dt. t 

w-msus-fsetnasi 6^A,^mj±ft-tv i tsfssay 

i^-fe 3 C0Jf}*IK 1 5t:::Bftft U-te'y h^VUX^RG 
-y7°U y^jS^*H**-r*JattBIII2 2 f: , Hijj® 
ff£2 2^A>^ffi73VbSrfllf^t0^^y (=1 ) TflNBU 
•CflHttfi# S k LT ffi SJ-T ft jK/P-t— ^ 7 * a T 2 

3 i: . Eff^m^tm i fmev g g 1 saawK 
ffi^sm i cor- h9mEmms&2 4 1 , ay^Bfsui 

y- h ni±L±i&®m 2 5 $ tixm®. $ v ^ . 

[00 6 1 ] ±3Ztffr'f— : Jy tnTBl2 3(4. 
y b S 5-|lI»Sffl^fc»!«MillI»3 1 k , IS^Kjii 

ig[us^3 i <Dtfj7j v c zm^co-yj y ( i ) -chisl 

•CSMfi^Si; LTttiTJffi^^ out ± I9ffi73-Tftmi 
coy— X7*nr0S&3 2t, i$l«y-X7;rn7 

@s§3 2coai7j (fiwftft#s ) tm&nw y < ^ 1 ) 

T-ii1iLT«J±ft^V d fc LT±IE3MWW1®»3 1 (3 
!lffi8S-frSSI2<oy-X7*nrilIS&3 3 

[00 62 ] ±iai ! 0g^y-X7 ; rnT[llii§2 1 ii. m 
•MyJyLp (tfifffvdd) kmmmi/Z, ^yt\y 

Xy< VMNMOS h yy-JX^I/ZX ftiBU h 5 yi?X 
^Trlfcftflff5V^Tr21: *WJ^g^§ti 

^-^•-b>^3 fct5ft4«ff-«Stm-f3B«» 1 6*>A> 

ft. Zcr>V-Xy*vT\Bl9&2 1<7)liijlVaimh7y 
y'X^Trl MT r 2 eD*3K&5 a fe]R D ffi 3 tlft 

[00 63] ±IE^»HI^2 2ii. WB9>f >L P fc» 
WtxyAyx^yMNMO SN^^yX^tiS 
iEATJf J h?^nr3t ft ATJfffl h 7 yi/X5>T 
r4k tffiMlz8MZ fixm^ *u iEA7Jffl 
X^T r 3 coy- h^ffi^lE^JScoy— X 7 * oTHI 
»2 10tli73Va^§t^§^ ftA7JffflN7>^"X^T 

r 4<50y- hm&ZfVVX%MB$&2frb<F>}VVXm^- 
Vr e f ( y-ky hy^X^RG^tB^^^ 5 V/ 

otcKIKBKSfLT^i. £OHKi[I1S&2 2(7)tii7JVb 
(JSh5>yX?Tr3MTr4cO*»Mb^It 

[0064] ±IB^^-r— V? * OTIUS&2 3 tcfcttft 

mmmmm^3 at, ii7^L P t2o«iyA> 

X^yMPMOS hyy'JX^T r 5%X/Tr 6<7)^- 
>-36*ftjBCfiSBS § tiX «JS $ ^ V y V 5 7 - 
0S&4 It. S^l^y h55-IHK4 ICO— TfOPMO 
S b^y^X^Tr 5<50y-Xfcie?iJtCffiM§n, **o 
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y- b wmziMmmwh 2 2 ^mti v b ft£ 

A^jffllJOXWN^X^ y MN M O S h 7 yyX ? T r 
7fc, *l/>-bS7- ESS4 l<7)ffi^T<7)PMOS h5V 

»cffl 2 coy-x 7 * nrBK 3 3 wai^J V d 
liSttiiilJoxyAy^yMNMOSh^yyX^ 

Tr8fc, riliiNMOSb5yy^?Tr7Sy'Tr 

8ttJ(«#xs y^oseu&stc tmmm^y^y 

X*> MNMOS byyi/X?Tr 9l,zXt&9^M 
4 2fc**LT«J«S*LTV^. ;<OHiftJaS0J»3 1 
<0aWjVc{4, #Uy N 5 5-HH&4 lWfftTJCOPMO 
Sb^yy'xn r 6fctfJ;fr»DNMO Sh^yyXj? 
T r 8 £ cofiSBbft d t. 0 £ii£ft£ i 3 K&oT v > 

[0 0 6 5] ^l^V— x-7=rnT[liES3 2(4, 

9Tr\\t tmn tzmm § tixmi&z ft , mm b y y ; j 

7^Tr\wyf- hmfcJJBI£lHfflIlalJft3 1 Offctt 
v c ft. « J; a £f5K&R § ftT v ^ a . 

coy-x7^-arniK3 2coai^ («Httm-9s) i«h 

y>i?X?Tr lOaVT r 1 1 CD4±jffig a e *»^> ffi^j 3^? 
[0 0 6 6] *2tfDV— X7*nr0»3 314, 

i/X^ £ i &8Bi& b^yyX^Tr 12 1 ft# by y-JX 
9 T r 13 fc 36 WJ lc £fE $ ft T «J& § ft , BM b?yy 

x^t ri2coy— h«»c±ia^i soy— arm 
iSSftT^So z.<r>m2.<r>v— X7*urm$&3 3cr>& 

jjVd iim b 7 y i?X ? T r 12M.X/T r BOftjffl** f 
«NMOS byy ; JX^Tr 8cr>y—bVMt,zmt&Ztl 

hx-j i t z%mmmztix^& . 

[0 0 6 7] LT, ®&cr>V—Xy*uT®8&2 io 
Mh7yyX^Tr2, H»iifl§0f£ 3 1 <^^VSBK 
4 2 S:«t?i NMO S h7 yy'X^T r 9X1^11 1 <0 
y--X7=}-nT0S&3 2\,z&Vth J %Mbyy i Jx9Tr 

uco&y- bmmui, m 1 coy- 2 4 

1 ©y- h«ev g g 1 At-f-tt-wiaBWtffi 

3&£ft, SS2wy-^7*aTHIB3 3fcti(t*flWb 
^Vy'X^T r 13C0y— , H2C0y— b 

25^^2W-MffiVgg2 3^89Wf 

§ ft& i a iznmmm s*vo . 

[0068] Hi coy- h«tS4jfi|g» 2 4 (4, 
^Lp fcS8flHfciI^fcS8R3;hJfc 2 o«xyA>^ 
^VMNMOS h^yy^i'TrlWTrBcj;^ 
Jgfit^J±[Ufi# 5 1 fc , ^gJS4J-£EHII& 5 1K(0$1» 

y-btttvggt v s s t z mmmzw k> m 



4. =5r&, ^MEEI&5 l£»j£^S2^<WMOS 
h7/y*X^Tr 14&t>*T r 15J4-f-ft-?fty*- bflS t 
FW y fc 3&*ffl»S*tTflWr-f b fc LTilffiLT 

[00 69] ^2«y-bW4£fi!<;0i£2 514, 
-f y L p fc ifcttiatEMKBSRSfufc 2o«iyAyx 
^ y b M P M O S b 5 y ? T r 16RX/T r 17t J; 4 

y- h«e v g g 2 fc iiiev s s t tasiwfcw o 

l^SX^y f - y y 5 4 M$ ftT«)^§ ftT V ^ 
h . . ±jajHffi*EllI» 5 3 2 OP MO 

Sb7 yiy'X^T r 16S.VT r 17i4^ft^'fty— b^ffi 
fc FW yfc^S$§§ftTMWy-f ^"-h'fc LTWgL 

[00 70] fc <16T\ JJBS1&I1IK2 2K^fLTEP3D 
§il§A7kXf|^Vref|J, -f ^-^'-fey-^S^aitl 
Ml 5fc:tJ(tSU-fey hy-bRGtcEpj|j$ftl» | y-fe'y 

-y h J VVX 4>RG\,Zi:hl)-y T >)y ^fflfcffl ^"T 4 S 

tpicoy fl-^- fc S ft T v ^ 0 t^c. iw^xfi^-v 

re f <7)m&m.mz\±, rtlVXft3c&!Nlt2tpt > 0i±3&-* 
/UXm-WV r e f fcfftfimfiV s s fc ^SlRWt^OSI 

[ 0 0 7 1 ] IS 1 coy- h*fi#2Jt[IIS&2 4 tfc(t4X 
-Y >yf-y 5 2 (4, CTx(fia4fc^-rJ; 5tc, 
L^uyXfAayfn- yfr^coxj vj-y H 
#sw*««»S^4AASfff-* s i fcS^fci^lfcSSK 

§ft/c2-?C0CMOS^yyS— ^ (|glS.y : B2cOCM 

os^yA'^6 1^6 2) fc, 2^corycryx-f 
izxm^tLt. 

[00 72] y^rA3Vfn-5(l Z\C0#mm& 

mzimmwifM x 1 jwa^aa^-twitr t-y^-* 

[00 73 ] ZZX\ iiKyx^Any btt—y cr>%m 

Wfe*x4 -y i-yymwm -f-s wcom^mmz^ >xw 

tft® (WlB) LXv^^{za^X\i, i«yXfA3 
y b n—yfr^mv^iv^y^ ■y^y^mmmnswt i 

[0074]— ^r, ;«yXfAaybn-7t-i>? 
- 7 x -X )1 1 TffiitS ft X S 

f^f-&*ff«jW»fr Lfc fc # , XI4tftf^#*<4Httft^ 
Sft?tfc#«4, ;coyXfA3yhp-7i^fiK;l/ 

<n*4v* y^mmrn^- s w^aj7j Sft 4 <r fc tsr* . 
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-h^Kh^ •yyyyfljwi-^-swii, m%<om^- 

[0076] f Lt, ±IBSS 1 «y- h «fi£±j£EIB&2 

vf6 3li, y— hm»;lll«CMOS^yy^-^6 
i coffi^ii{a#^£:h.sxyy\y.x;>< y hiPMo s 

F5>yy.X:?Tr21h , >"'-Mi(:l2«0CMOS^ 

yA— ? 6 2coaJ:ftttfi#ft>&£:h&xyy\yxy y b 

fNMOS b7>y'X?T rZZbZ^L. fr*0&h7> 
y'Aj'Tr ZIRXf T r 22C02 -X&t>" F W y 

T r 21S.t>*T r22co4*ffiCO H W >\,Z\±&ttfo]±W&5 
1 is>t*<rm l coy- Mfiv s g l ^Epju^n-S Xdiz 

[0 0 7 7] mznTI-vrxj -yf-6 4(i. y- h« 
flgKH 1 «CMOS^>A-^ 6 1 COtft^fiA^tt^ 
ft§xyy\yX;*yh^NMOS h^y^X^TrS 
Y— Mi(32«CMOS'f y^-5'6 2i^» 

yi/X^Tr24i:§rWU tp^>% b^y i>'X ?Tr 23& 
y'T r 24cOSl ^<0 y —*%x/ K W ytf^tl^tl&ffi. b 
■^flXm^ilXtS'O. #h7yyX^Tr23WTr 
24co4±fflco HW y CliSitfiv s s sWWnSfi.* J: 

x >r yf-yymmm^- s wAwi^^T&iana 

(MitcoMf^-KcoRHPal) fctHvHi, Ulcoyyn 
y*>f >yy6 3tOPMOS h ^ T r 21&U : '|g2 

COTyoyy-f 7f 64<?)NMOSb7y^^Tr23 

t&{t£#y-bTOtmcocMOS>ryA-? 6 l 
y^coffi]^/uoa^«±yWJn$y. g&icoyyny 
X>f >y^-6 3«NMOSh7>yX^T r 22&tXffl 2 CO 
7f 64^PMOSb5>-yX^Tr24(; 
&ft£#y— hS«ClS2^0CMOS-f yyS-^6 2^ 

-£\ iiwrtn^-^ -yy& sw^j-yt&'y <r 

1 5&^coH 1 coy- h«SV g g 1 #aj:*j3 

[0079]— yXrA3yfn-5*^«?ft 
£X-f >yyyy$IJWt^SW^l£]^;l^ftS«!H (A 
7— fe-^-H) tfcwtfy ±Ei:f±R*tfcSE2<9 
Ttn^X^ 'yy6 4co^yyyi:£r>y tfcWP * s 

[0 0 80] Hi6HISS2 2t^StLT^SX-f -yyy 
y|I]S&5 5(i, HSt^ti^:, ±IEI2I4^T^L^ 

as i co y- b me^niss 2 4 tcfe Jt s x -y y y y hi 
SS5 2 fciiffntwiKSr^rf «3&*. iiicoyynyxw 



•yf6 3c04±JIcOKW >-ty^X^HlS§2^^c0ys° 
;^m^V r e f **»»3fL4^itr»flrft . 

W^-fvfy yTOfflifl-f - s wissi^W ft § Mia 
n fctswrii. ®i<oryayx>f 

7f6 3cr>frtf*yt%:K). ft^y^ boWW 
;*S££|I|ft 2 ip £>COy VVXm^-V ret j&»ii}:*J 3*1.4 £ 

X>f -yy>-ySlJWi^SW^Y£K;PT"ftSfiIP H 1 

— fe-y^-F) tfewrti, ±Ui:J±R»fcflS20T 

ynyx-f ■yf-6 4^)»3&*3j->fcs3r0» KiMf^so 

j&» ^> immmiv s s ymyi §*i * £ t tar * . 

[0082] IS2coy-b»MiJ»&2 5tetStt4X 

w ■yyyyms& 54 ti. fij^(fia6^-rj;dtc. ±ie 

04 tTTK L^lg 1 coy— hmfi^HISS 2 4 tJottS 
XA v*>?®K5 2 tteJJHt«Jft£*y&£\ mi 
corynyx-f >yf6 3cd4±McoKW y(cSK^J±@ 
S&5 3*^COlg2coy-h«fiVgg2^#t^$tl. $ 
2c07*ynyx-f 7f 6 4C0ftiiC0h"l^-4' ytHlIUfE 
V d d&m&$tL& jfi-C»5r4 . 

a s x >r -y y y yMfflift^- s w^si^^/k-c ft s wra 
(SMtoiMFe-K) t*jv^«±. micorynyx^ 

7f6 3c0^.^yi:^v. \H^]^4> s o*^(iffiti 
^ffi0g&5 3*^cO|g2coy-h«fiVgg2^m*S 

sn§ x-f y y y y^ij wi^ s w^Y£K;i,rft s MP B i 
2coryoyx-f vy6 4co^.* i ^-yi:^ l 9. tH^sy 

^ s o*»<a(4«iKEVdd3&*ia*S*i4if:fc:!ar«. 

[ o o s 4 ] act, ±ieffi*niK4 s#@kco 

[0 08 5] %]&(DV—xy*uT®3&2 Hi, 

hyy'JX^Tr 2 coy— N«ttiCX-f >yj-y?'®8&5 
2SratTlllcoy-NttCiVgg ljWfflmSftftii: 
3&»^>, HRW5rV-^7 * oyHIKtcfcftSlHlKiiif^** 

WR«-^t3ft»l 6*^comj±ff-tV i #J5r5£y>r y 

i J: omy^tia. 

[0086] AV- fe-y^t— h'tJSUTti, ff h7 

yy^yr r 2coy- hmffitx-Y -yyyymsg-5 2co 
flHJUIWtsfc: J: -5tiMV s s y'EpjuSiiS £ t 
ififb^/y^^Tr 2iiy7«ffit^ri>« yco 
mysy<^ i t(?ijx.ii'Mo s h^yyx^coy- 

y 0 i t«fl:Mfl:E v d d tfissx tzttzKitf, bu 
a vw&±m&\vk.*>^ wjicoTmimwmz^h 
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[0 0 87] mz, ^1012 211 H8t5rtJ:5 

^VP-X|64.[lI|^2*^W^Xfi-^Vr e f **SUn§ii 
SiiK. BP W*«#V reft IEA7Jf!J h 5 > 5^* 

7tn7@i2 1 ^^CDffi^jft^-V i n ( >f S^'-fe^ 

V i t ) t <0H* V b tfJfcfjJfiR^ 2 «£ 0 {ij 

[0088] ±ie^^l/Xfi-f-V refli. El 

y^^aiAaBiat c ^mjeltsp-^/k ? < — k 

[0089]t-»t, ±fEHailI»2 2 tC-CjBofl^V a 
&l*V r e f e&ft&b 6*1.4 £ t <k "9 . i 
IS2 2<?)tfi*ffi J i <)!.2*^{i. *0V-X7*c?T[II 
g&2 1 ^^Offi^fl-f-V a^6^? 7 7'J >yfSLHt<r>fr& 
JVVXm^V r e fOgKM^t± otfT%?I§^ 

tim&crrtmv b **aj^j § ti4 ; 1 1& 4 . 

Vin =V T • 1 n Ij 
V o u t = V T • 1 n 1 2 

=Sr*5, Ii = ( I E +AD/2, 1 2 = ( I E -A 

I ) /I, V T =kT/ q (S»*EE) T"fc4o 

[0 0 94] t^-oT, AMffiVi nttH73ffiJ±Vou 

AV/V, = 1 n ( I E +AI ) 
= 1 n ( I, +AI ) 
T"$>4^6. IAI |<i, k LTHW-TS k , 

AV/V, = [ 1 n I E +AI/ 
= 2AI/I, 

AI = ( I E /2V, ) - AV 
[0 0 96] ^LT. a«<0Srf^&-|«fctJ^T»4, S 

Sffiv g g l #mtlii£ix4 ,:kK, 2 fcraS 

fl4«I I e k±ffi«fiHA V ( A7j«)±V intffii 
tEVoutkiOffif) ^Ti*5E§*l4m^*J±Vo 

u t ( ( 2 ) ^#h§) *»aj*«T-* out ma 

«&1A I ( ( 3 ) ^#EB) j&Jffi^JffP* out *»^iWH 

[00971 -J, y^v— fe— y-=E— FfcfeWTJi, _L 
££S£tK4 2 ^ffij^-T4 NMOS1 7>zJX?T r 9 



[00 90 ] — 3k A-y-t-yt-i'tfe^tii:, m 

ATjMh 5 y>>'X^T r 4<0^— hWI£X4" <yf-y^ 

ft 4 £ i: *» 6 . Hill A7lffi II h 5 > VX 9 T r 4 
ffih£4„ *<Dtz)sb. aj*«?-*2t:ffiiHfMOSb5 

[00 9 1 ] mz, #ASj^-i?y*nTlgm2 3(:-)l> 
TJi. W>\mf%2.<?)V—X-7*X2Tm&3 2mfi3 3 
3&9*tA*fi^*y-f ^ ( - 1 > tTflMWSAv 7 r 

2 3H, Ell OtSrTIlIffik^flltiS. 
[00 9 2] «I £T\ El 1 0 t^-r^-r— ^7 or o7 
0S&2 3<^A^S!r?<£ i nfeffitfrSftiA^WEE (=V 
b) SrVi n, aj**?* o u t *>^wai*«E ( =» 
m-fS-^S ) ^Vout, A7J«t5>-^X^Tr 7 0X 
5 v ^m^Sr 1 1 . tBTJil h 7 > i?X 9^ $ -y 
Sri 2 . ^V8tK4 2 (cath.««SK& I E - tfttWf* 
out ffitofeh.4*^* A I k Lfc k & s ^ix6 A7J* 
EVi n&t^'tilTjmEVou t(i, IilT«H«J:^4. 

[0093] 

( 1 ) 

(2) 

AV = V, [ 1 n I ! — 1 n 1 2 ] 

T"ft4o 

[00 9 5] tlJ7jS^ 0 out toms«ef t A I 

/2-lndj -AD/2 
- 1 n ( I E -AI ) 

I E ]-[lnI, -AI/I, ] 



(3) 

•JtSitfiVs s^'EPSnSttT, KNMOSh^yy' 
x;Tr9iMlt«f;fe, 4 2 WS« 

SK I E {isSfLi* (BP^s I E = 0 ) . ±IB < 3 ) i^tA «£ 
0 tuTJffl^ <^> o u t 6«SKA I liSEfcarH i t f: =Sr 
4. ^t, MA"7- fc-y^E— KtdtjV^ti, mt) 

[0098] act:, ssi<oy— x7<-nrigB3 2(i, 

Ell lt^^-idt:, tJBl^V— X7*nr0»2 lfc 
Pl«t. aft^lM^^-HfctiV^Ttt, Mh7^yX 

TSlOT-'-btfiVgg 1^E|JJD§*L4^ t^6. — 
V-77t oTIUfcis it 4 BHMBff*<ff 

*u mmRmR3 1 3&»<f>«w^jvc *ym?A y ( ^ 
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[0099] y^7~ te-y^-Ktfc^Tli, ft^fh^ 
yy'Xj'Tr 1 1 <r>y~ hVM^ZAA -y fV7~m& 5 2 

co-f3JMx.Kimc J; -5Tffi±ffiWiv s s ^Epfln$ix& i t 
zcotmb, out tttmigmjEv d dawi 

[0 10 0] IS2«V-x:7*uT|IJS&3 3(±, 

7f t-^Vi/X^T r 1 3(7)^— Mflg£X4 >yi~>7'® 
»5 4*31fCSS2<oy->mfi[Vgg23&»fflftlS*i4 
£fcj&»£>. -JR«*y-^7^nri3»fc:tJ(t4llIiMB 
^'ff^tL. $1W- x:7=j-nT|Ili&3 2#>/b<7)ffi 
(flHWS#S) im&y^fy l ) KTtfKL 

ffiO h 9 >^X * T r 8 h til . 

[oioi] yty— fe-y^-Kfc^^T(±. m^fh7 

yy'XfTr 1 3«y-hfl;»CX4 >y ^V*fW& 5 4 

i at =t o . as* ffi^F « 3 c h* w yttssEJiS[*i& < & 

[0102] icoi 3 ^afcJjJBIBtffiiaWI^'t 
>f^EB*HJ»4(aH»ii**tSas*0ll4«, jfitttf) 
Mtftst— Kfctswai, #V-X7tn72 1 , 3 2& 
t/3 3<7)gJsfh<7>'J^7T r 2 , TrllSt/Trl 

3 * tifiis i a#is 2 so y— b«e v g g 1 v 

g g 2 SrEpinL, iHDHISS 2 2 coil ATl f!J b 5 > i?A ¥ 
T r 4 CAVWlfV r e f £ EpfluU WtNRHIRft3 

1 co^*SSEiS4 2 tcJS 1 co^- b«iv g g l £ffij&-r 

fciWu Kft*III^4«ffi:fr3ii^(&ou tj&»6H4.X- 
^-fey^33&»^ai*S*ut«EEfi#V i <^«ffllB# (fl 

AMt* s ) #at& stis i 1 1 &s . 

[0103] — jr, ^y-tr-Zt-^tiD^TIi, =8- 

y-X7tD72 1, 3 2Sy'3 SCOft^b^y^'X^ 
T r 2 , T r 1 1 &V'T r 13 fc^tl^flgSft^fiV s 
s at/aaSBBEE V d d £ Epfln L - HKM 2 2 AT] 
ffl N?y^nr4 £Sc*ffi«fi V s s £ EpjD L s UK 

js«®i&3 1 coss^ji4 2 izmtm&v s s £«i&-r 

Si^C LtzCDX\ &®mzte^X{E^-M$&cr>£ 1 tbcr>n 
8Kiafch.3r< =5r 0 , #0JBrrtf>*^TmttSSKWK5r 

[0104] ^ot, WR-r A>f X 1 tf)#i&fFE— W 
fc, ?hS&«iS (SStJlVdd ) oSSRfcitBrLTii* 



ti^^mx*mftw±imiz-?& z\tvx% # 

1EV d d ^'SSf h tX\ »'CfA'^ X ettc^-fe <y 

[ 0 1 0 5 ] ±IEHJtO^Sg^#l.»^^^ X 
1, WtcJiiBai*IfflK4fc:iJ^Ti±, iiW^IM^t-H 

SSfcS-ltT. Saj*lll»4*»<5>ffi^S*t4itflMS#S<?5 
^"4 7" 5 -/ ^ l^yy* SBftS-fri ± 7 1 LX i> J; v\ 

[0106] £<o*£. 1 hmtfcfeKig 

S&2 4CoV^T»-6i:. ffit»L7>J±IIlSS5 l*^ffl^com 
{4£*-T^|glcoy-h*fi[Vgg l*«i(KS*i4J:5 

^mmemz&tmR 1 ~r 3 ^m^j^sml. # 

1KR1-R3 cvmmzx-f >y i-y^MES 7 1 coHSS 
Ht^iatR*lS«LT«ait*£E|l|»5 1*«j^&. * 

L-T. ±lBx-f -yf->^"0lfS7 i <r)igiMfeiSt*»6m*v 

[0107] ±IEX4 'y^y^HIiES7 1 co^TlftS^iOM 
fflfitrflMR'r^^ x l <7)^x N^— K tcfc- v»t , 

izm^\ ^X yXfA n y h fc J: -? xft% okolz 
LXhXW icOxXh^E-K{±. 5ffi^. ^-^nxrj- 

7* A A 5 cofi^a^OA^I ^4 -f s -y ^ v y wzm 

[oios] act:, *5KBt=ffisiBiiiiii»^#a«^« 
[0109] ^co*nss^»^t«4iiilillii, 

SgCOVKo^cOli^Mt^ViTiai 4— Ell 7£#g§L 
[0110]4f^l Officii, a 1 4 tSrf J; 3 

4 >(C2o^)ffij3LRl&U ; 'R2 (fit. R1=R2)^ 
^mM?iJtfgM£#U -TjOSSiR 1 c7)«KMx 
fi'jEAT] (A731 ) M«NPNh7>-> ; X^Tr31»3 
U^^*««S^ flfiJ6T<^EKR2«Ofl!«fcftA^ (A 
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yl2 ) fJlcONPN h7> : JX?Tr32cr>al/7?tfm%i 
Stixm&ZtiX^h. 4>fc, £a£tt*MHmg&tt. 2 
■9«NPN h7y^'X^Tr31S.VTr32c7)#ai5 

P N h ?>-i?^T r33fcJ: 1 #%R3 

V g g 1 *»RWt««t4 y- hmffi*JitllIK8 2 36* 

[0 111] Z<r>mMM^mmiiiJllZ. sEXiJM b y 
y =JX 9 T r 31<D r? V 7 9 1 ft A^flO f- 5 yy'X^T r 
(T^l^^^ftmffiDftSftT. &KW#$£3ft 

[0112] ±mr-b%mtfflm8 2i4. lE^rni® 

lffRll&imi2t;:±&ffiStMEEI&8 3 fc , IMitMI 
E»8 3*»<5>^y- h«&V g g 1 ( - 

V) fcSafiKWfcflJOSli*^ •yf-y^0»84*« 

(-V) fcSafiRWfcflffllA^iatsBJSSaT^*. 
[0 113] ^LT. ^III!UlfffiIFMt4. ili^Klff 

w<ju(ox a -yj-> ymmrn^- s wa*as # s ft* £ t a* 
$> . y- bmL%.m\$& s 2 tts its EK^jsiiigs s 3 

h«fiV g g 1 3&lX>f y^>-^lllS#S 4 
lX%.VmMSllizVmztii>zbb%:&. iWci 
0. S«SKiS8 1 (c(4«S<OS«SSEft«*t. £tf>I£I!tf8 

[0 1 14] — yj. ^°T7— tr— 7^— b't&\,vc{4. >- 
xfAaybn-5*^tV 'v/UOX -f -y f- y ffflfflm 
#SW36*aj*SfL*ii:A>fe. ±SEX>f ■y^y : 7'[IIi&8 
4SrjitTfl£7)«M«J± (-V) #'#77 3*1. Se«M 
8 1 i i: i:** . £*LfcJ: 9 . S£*SSE$B8 

1 ^«GS;-r-g>NPNh7>'> ; 'X^Tr33(4^-7«ffih^ 
0 . # A*fflU«0 h7^^Tr 31S.VT r 32t£fc V >T 
•3\s??W& (x$7^1g) tt3Bh.5r<3r4. *«*S 

[0 1 1 5] SI2<7>«j£#J<4. 2 9OTNPf7 
yy'X^T r34&t/T r35£ J: -5TS«g£lS9 1 #«)£ 

zti.tzmsmwm&x'&ri . zcvmmmmmsm. ieo 

«i®9-f yizjEAt) ( AtU ) ii«N p n 

Tr36&VftA73 (Alt] 2) »NPNh7^yX^T 
r31<?>%--=tV7?-}fiW:Wi%tl. -J«NPNf7yy'X 
r 36c7)XS -y ^tcS«^j!S9 1 ^ffi^S— 7j<7)P 
NPh7/yX^Tr 34^X $ -y ? *U ffllTj «50 

NPN h7yy'X^Tr37«xS -y ^tSffiSSSg9 1 



«J&t-£ft!i:£r<7)PNP h^y^'X^T r35«xS y^fr" 
SM3tl. #PNPb5>'> ? X^Tr34S.VTr35<7)a 
P^^tftcoffig^^ yratmmffilitR 1 MfR 2 
(fflU R1=R2) 3&qSlt$^"Ca68S*l"CV^«. t 
St. >IOMKlti(B[lIif&{4. 2oOPNPh7yyX^T 
r 34&I/T r 35<7)#y- h flffi^il fc $ ;ft. . ftilcoy 
- h«ffitFJtJE<7)y- httfiV g g 2 SrMiRWtffi^-r 
* b tffl£j£HN& 9 2 tfigSSg $#uo * 4 . 
[0116] ii0iaftiWiIl|ffi^aj*t4. -yT^DPNP 
h^y>>'X^Tr34<?)3^^^i:fi!2^r«PNP f-^y^ 
X?Tr35CDaU7?frbZtL?tlM v )lii$tLX, 

[0117] ±tey- h«e^ciiiff&9 2(4. lE^m^ 

9 >f y t ft <7)««9 yiati»!lWJaKS*ife 2 
KtR13aVR14CJ:4aaE(t»JEEIlIII9 3 t , ISJSSitWE 
0»9 33&»i9^y— h«fflVgg2tjE<'>«antBE ( + 
V) k&aSWtflJ'JSiii^-f 'y^y^HS&9 4j&i-ffi 

{4. *-?«H»»Mlll»*t!iW»^&B^U*V^^ 
^rJ+ayhv—7frt>?)Xj yi-yfMWii-^swcoy 

'wtzQt-oximy- bmav g g 2 tiE^mms. 

(+V) i:*M?«{cfl«jli*i'3(ca!«S*iTV^. 

[oii8]-eu. i^M»±iii05§«. mtt<wm 

^-Fti>^T(4. yXfA3yhn-7*^Mili'B 
-yf-y^jpfi-f-sw^'m^sixi,; t* 1 
. y-h«ffi*«|l|»9 2 fctiW*JSift#£EEI»9 3 

36 ^ <7) y- h me v g g 2 #x >y y 9 4 Sra 

tTS*sSi!S9 1 im^-th2-jcnPNPVyy'JX9 
T r34S.VT r35coy- hSffitft^^tLS ^ t i:^r 
S 0 .intCiO. #PNP VyyisX-pTrMBOfTr 

35tt{4sss<5ox$ 7^t»6m, £<*>sa&JtMR0» 

{4, aS^HIIMW^^ffaifcfc**. 
[0119] —73. y^7— >- 

xfA3yM3-7*^ffiK/i»x^ vi-yy'fflfflm 

A^mtX^MWMS. (+V) ^ffi^Sti. 2-?<?)P 
NPl7yy'X?Tr 34S.VT r 35^*^'- h ^ffitffi 
i^SnS<Ii:^*4o isM(£«t»)» ±lB20<7)PNPb 
5 y^\X^Tr34S.U ; "Tr 35(4^7 TOBfcftO, #A7] 
fficD h7>yX?Tr 36S.VT r 37tCfc V \X 3 1^ ^ ?M 

[0120] ijCC H3<7j«^J{4. 014 Ttjftmi 

coffif&Mfcm&miMmms&cojEAJjMizy- vyby 

ffi$ilz£& 2-9«NPN by y'JXpT r38&lfTr39 

zmmt. gMMizy-'jybymmizi: & 2o«n 

PNhyVyXHr 40S.VT r 41 £f#S! L W 
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m%8 miemimkfm0i>f>tfi®mzti&. 

;\°7~ fe— y"*— KttSWCIi. 5£«5£iI8 1 Srffl&y 
5 N P N h ^ y zsA ? T r 3336*3}- ~7 ttffi i: & § . & 

[0122]St, S54 iOWJIi, EI 1 4 KiprtflS 1 
fiO^«fc««aft|fllWlIlI»fc*J^T . IEA7Jl!l N^V 
y'^^Tr 3mt/fl ASjffllJ h7>y'X^Tr 32CO# 3 !✓ 
? ^ fc^-f yT -y y°(F>tz#><7) NPN17 > S J2>? T r 42 
&tfT r43^^il^ixie^Jffii!LfcX-^-y>f yffiji 

2 0<7)N PNf5>yXfTr A2RI/T r 43<5Dy*— bfl; 

m 1 OffiB^Ji: |sl#«y- h «ffi*J«|g»8 2 #&R3 
ftTUft. 

[0123] ^mmmm^mz. mmcom^- Ft 

fcwni, SKI}®8 ia^yr7 7ffl«20(?)N 
PNh^yy'Xj'Tr 42&V T r 43(CFjf SO y— F 1H2 
vgg l^EMnSft&sttfK SSSEiUS ltffiSoS* 
a&wattu ttiyj yr7rffl«2o«oNPNb5yy 

X^Tr42^VTr43^ixS (31/^^1 
SK ) i i: t &ft . £*U= J: 0 » SESMttMBIIIIft 

tiil&OEIBffllff £fi=3 i t fc 3rft . 
[0 124] — ^7- fe— y*— Kfcfcwai, 5£ 
*MaS8 1 y777ffl«2-X0NPNl7yi/ 
X^Tr42aVTr43^«<50*MmE (-V) 3&*9UnS 

T r 33lfetf fcJJJ 2-3«NPNl7yy'X?Tr i2RXf 
T r 43(4*^*7 «0Bi:*»3 . #A#W« 
Tr31S.O : 'Tr32t33^T3^^^m»fL (XS 

St) tiSBfuSKSri. f**, &KTcDmSEM»**fT 
=5:fto 

[0125]^fc, MOSFETSfflV^flfcSfiflfcOV^ 

Tt4. Eli oT^fcwfciiiaiaifcfcifcft, 

[0126] d<7) J; d fc N *HSftcO^®t«Sii(illfc 
tnvcii. fcfc*JS(c«SKS*t4iaBttMillIHW) 
SSfiiB8 1 (XJ49 1 ) fc3Bh.4*SK*IW«rLT, Si 
»0>»fl^-HTtt£«63Hl8 1 (X{49 1 ) 
^■'-htfiVggl (XI4Vgg2 ) Sr-^-^^NV— fe 

-y^-F (^ijjit^-K) ri4smssi!S8i (x«49 
i ) ta&^i^atiiiM-H&fc^fB^ffi-v (x«4+ 



[0127] *<ntt*>* myitis, mrtfr*;*.*?* 
i»^«fg& jf»lltltmiA2^ig^! 

fflwww * -y y 'J ~<7mm^£ < & o . y * 

lo'l ^ t § ^(4^ -y y U -Wot V ^ , t V ^3 i 

3 aerate * 0jKy 4 i t &njm ktch* 

[ 0 1 2 8 ] t^KO#»^- FB#C nSP 

«iioffiM^MWLT«y«^^»ffff±«sitcyfto 

. ?hg|5ffi^ffij± V d d ?6^sy ft 4 T\ MVt; 
ft^-»I*<7)-l: 'yhT-y 7®^7t5 * y#0^g(4 

t o 1 2 9 ] $r*j, ±.mm<vBMtei%&mm$giz&^ 

^-llfiVgg l St^jX. fe— y^E-Ftcfc 

wtjg«aHR8 1 mz^crM^mprth iZizm^niiL 
fc*jv^s«stW8 1 t^iftrnffi^-fts^y. mm 

[0130] ,10^, y- bmf£4!jj!<,0S£8 2 OlSjig 
5113 t^rf HBUMtfcflUIW- ft i fc ^T" S ft . •€■ L 
T. <I0y-b«{4^HI^8 2tfc{tft±faX^ y^ 

yymm 1 (Eli 3#ss> co^rsbffi^wjfflui, Mx. 

h^-F(4. mm. xz/vxa-Tmim^T&i&m 
ftnwwzM&tf&ftjjm-fymmzmet ft - o 

aft Wlft-f-OffiTjyW y 5 -y 9 U^i^tatSSKS 

as nisso atj y-f ts-y^py ^ tcai^t ft i 3 1 , 

TOKjS* H«tfiK J: v •> . 
[0131] 

CJG tfc U^K^«Stfi-#(cSB« tT ft tiiTJ 0S£ 

mtiiiosms^t^itLft * sw»r ft w«#« t s- 

ISitft «t 3 L*rc0T , jrMme Vilify ft ; k , 

?s«m7j «fl9wt*^(cH* - 1 3&*y s , ixoisff 

*t LTjffi*t*tJSS* ft - ft . 

[ o 1 3 2 ] 4fc, *^Bjttiftia#«f^aom7jiii 
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[0133] *5MBfcffi4iiSlHl»fcJ:Wf , 4" 
Pl^ftflHJffll^aSrf&ttft i5C Lfcco-C, 

izxwm-t tuzm^ummzmm 

£ W$ ft fc*tc, H»i*<DfiJfflW*-ffc*«»tH 
[HB5<9tt*$r§M)!3 

[01 3 *»flcff£iffiifl»I»fl^lf'f 
■iy&M (it) ^co-f^-^'-fey^ffl^attL^ 

SifA"^ ( I C) cafflLfcSOttfWKBW (JSTF. 

*fciat^)JK«ifcfls*«MR7 f >''«>f * fc tat- ) ^ffiRStHT- 
£>ft, 

[H2 1 *nMom^cfi-g.s«xv^x«i^a^#i 
[03 ] ^mmmm^^mm^u x^m^tti 
-r> co«iR*^iiijBErr»4. 

[04 ] *%ffca£f|ftfc:ff * as^J0»t:tift** 1 ^ 

ft. 

[06 3 *m&<DBmzi&&ii! l jj\a\mz&i,j&m2cD'5> £ 

«. 

[07 3 ^aico»jBtffi*aj*iii»ttJ(t4%3iiwy 

-x:7*uT0g&£^-r0J&0-t"&&. 
[08 3 ^St<z>JBJBt:ffi-6aj*IB»fc:*J(t4ia»lll» 

[09 3 *ma^(=ffi*£:biaK&&tt*|gl!rlilfft 

[01 0 3 *ltJl<0JK«fc«4ffi*@»fcti(t*^I^r 



* uT0ff£cO^fI®g££7jrf @ffS0T'£.-S» . 
[0113 3«Bt«0»JII(cflS4aj^lllJ»(c*Jtt*iSl<0 
V-X7t DT0E££^-f1i|g&0T"£)& . 
[012 3 *»tc?)ff^c«4m^0fiSti3(tft^2O 

[0133 *mmmmizi$& &jj®$&nm i b 

0T'*ft. 

[01 4 ] *%Hj(-fl{§fiKiiigf^#««^«Kfik^l# 

nmm&*r?wom~c$> ft . 

[015 3 4mco^nbffi£ttfBflkO«)H(=ffiKS^. 

[0i6] *nst^®^«ft±iiis<7)ioswgM§n 
[017] ^mm^mm^hmmm^mzmm^ti 
[0i8] «e*Mfcffi4twR-r^^^fca»a**i«tH 

*HItf&O|f^Sr^[lI8&0-C*ft . 
[019] %*0!£fl; ft m^HIIS^m 1 h 

[02 o ] «5i6wc«4ai*ig»<o»2«y-h*{a* 

1 fm-rVs-fx 

2 ;^Xf|£[I|gg 

3 >f 
4 

13 -M-S^B 

1 5 m^ai 

1 6 ttj¥-tt»&#£tftffi 

2 1 %}&cr>V-X7irnT®8% 
2 2 HtjJ0B& 

2 3 iJOP-f— a'"? * ur@fi& 

2 4 SlWf-h fl;fi£f»£ 

25 m2<7)<y-vmmi&L®$& 
31 £ttJwniig& 

3 2 WHcov—xy*uTM$& 

3 3 &2<OV—Xy*uT®8& 

41 *i/yh = 7-W 

4 2 jgKSEK 

5 1, 5 3 fifiE^ffHISft 

5 2,54,5 5 X-f v^-y^'HISS 
8 1,91 £C8Eft 
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[HI] 



1 iifA-^x 



Pc o 1|- 



/■i a, x % ± m n 



'X 



a * - v -t v v 



Vi 



t i 



as -h m m 



Vdd o 



Lp 



<poui 



Lg 



JSfe tfO «g «..- fS«.^fK s < -f ^ 
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[02] 
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Vi 
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14 *¥«sm ? 



<^RG <£H1 0H2 

trol figl / s < f &d *ll i^a }^ 5fc i l -g. -f ^ S> -te ^ 



[04] 



[H5] 



52 



55 



Tr23 |l 



4> so 



Vggl 



Vout^Vffgl 

Vout-VSB 




Vout-Vre f 
Vout=V9S 



E »J LEU -f ^^-^-^[Mlff& 
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[06] 



CH7] 



5 H^ 



63 

Tr 21 ^ 
\ JZ 



Vddc 



Tr23 



^ So 

-<^Vgg2 

XttVdd 



64 



SW:H i 

Vou t = Vd d 



-r ^ ^ ^ esi 



Vggl 




JBfc ^ V — ^ ^ C3 7- DS fi*& 



[08] 



[Ell 0] 



vcid 



Vref o p 



Va ° lL Tr3 42 

— ~ Vfa 



Tr4 



[01 1 ] 



Vdd 



Vdd 



Tr5 ^]| T l[j Tr6 



Vrn <^ ||_ Tr 



. 23 



4 I 



(Vb) 



[~Tr7 Tr8 "][■ 

|L — r^-— L 

^-^ I 1 l 2 * ' 



— & Vout 
(S3 



Vggi o— — -IF I 



52 T i — s 

Vgg1 o j-a— *H 1| Tr1l 



r 



^fOU-^ — 3-* .d- t^f -7* [sj PS <=o as§s im m 



[012] 



Vdd Vdd 



l~5 ! ., 

V gg2 o j^^j |j Tr13 ^ 3 

54 i ci — ^vd 



Trl2 



[HI 3] 



24 



rs; 



— i o Vdd 



-51 



-71 



j ^52 

-F^-" 0 " 1 m Vgg 1 

i_2 j 



t 2 V ^ 7 ^ OTlHli 



*ft *ft ^ Jffi ma ffft m 
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[014] 



[01 5] 




83-^ 



R11 | 
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